Cellular senescence in human keratinocytes: unchanged proteolytic capacity and increased protein load.
In order to assess the activity of cellular proteasome, we developed a method to permeabilize keratinocyte monolayers and measure proteasome activities intracellularly, using fluorogenic peptide substrates. The observed K(m) did not differ significantly in situ and in soluble extracts, and the K(i) of proteasome inhibitor MG132 was slightly higher in situ (34nM instead of 4nM). Inhibition studies in permeabilized cells showed that MG132 followed competitive inhibition patterns, and clasto-lactacystin beta-lactone non-competitive patterns, as expected. The observed velocities in situ (500pmoles/min/mg protein) were comparable to the best values of proteasome activity in crude cellular extracts. These features altogether allowed to identify the in situ activity as that of proteasome. To characterize proteasome complexes present in human keratinocytes, we analyzed cellular lysates by ultracentrifugation and gel filtration: most proteasome activity was associated with PA700-bound, presumably 26S, particles. PA28 activator was detected only when cells were treated by gamma interferon. Proteasome activities were determined using the in situ method in keratinocytes at different stages of replicative senescence. Only a slight decrease of proteasome activity per cell was seen at intermediate passages, followed by a slight increase in senescent cells. In the same time, the amount of total proteins increased notably with cellular ageing. Thus, proteasome activity decreased relatively to total proteins, but not relatively to cell numbers. Flow cytometry confirmed that the size of aged keratinocytes increased with the ageing marker beta-galactosidase.